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m 2 J:^si 2 3 *mwm*$.*m 

A. 

*JE*3 H5KhU>^iWK^2*«# 
«*£©MKHfcltu 10 
UMESI 3 IitlE* 2 U 

[»*Jg3] W*9ll*fcJ4 2K*^T, 20 
ttGifilHioRtfM:, fflEA 3 i|WMH*lc*§IJI** 

[0 0 0 1] 

w-r*. 

[0 0 0 2] 

OS (Metal Oxide Semiconductor) MRZb&h 5 >>* 

«aMoswMh5>yx^a. m^ffltc^ffl^ti 

SOT. «B£ET**j^5*«**. HESMOS« 
C<D<totC, «SMOS«ffMh7>>' 

[0003] t^5T, mmuosm^Jtmbyy^x 

*lc*v»T. H 'J 7 nfcS^il: J: D . 

S^^SKBBEfct-fcfctt. £5JI©Stf£*£<-r-5 

*ffi<Lfcwn«&&&i,». so 
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[0 0 0 4] L#>U Hy7h«*to*tttt»&*te< 

[0 0 0 5] d©Jc5lC, «SMOS«JK»*h7>5? 
Njflffi£Ttf£5&r«&B£EtffiT'r«&V>5, B£E 
[0 0 0 6] *$Hli©Btttt. ONJSjRSTtf^, ffi 

keek-*-* z.t#T?zzffi.m*m#m&&m&i-rz> n t 

[0 0 0 7] 

OJB 2 M^>^;&J:tfJIS2S*«S!©J6 3¥ 

MESB 1 ¥*ttfMftfc)2, 

*«fi«fl[T*t), MB* 3 aMMMWGtt, HuEhl^>? 
tWESB2i|65lflsffl*t©l«JKffi«b. mGJB3¥*tt 
ffii^te. MESS 2 U tMB*3¥Wt 

SS«t4, ^UTJ&Ufcnsttl&tfcD, ft<IE£3¥*# 

[0 0 0 8] ±E«^©*5g|gJc*>d>«.fiSa#«#gS 

[0 0 0 9] $f, ONS6t*{g;MT-#-5Ct*ittHJf 

*fitottJ*«*&:©T. *3 2|£*#««CDfigt*/ha<-r 

[ooio] SBffifc-csaniSiJMUf a. JB 

3¥*{*fHKtt. M/>5 1 t^2#^#:ffi^iOMtCfir 
■ LTH*. IB 3 ^MIfMI4ta. jB2 3MIMtt&lft 

tftftl/TVi*. £©£:J6. »ift:gi©OFFl 

o bu^ommfrzmzfiTK «ssjb*j:«±e»'& 

*fcfctt*IB2**B©*tt4&ttK»flrr**a«. 13 

— 2f. Ml 2 

[0 0 11] &±(D£o\Z. **WlcJ:n«. fg2¥a» 
[0 0 12] **WfciJV»T, ±E***#ffi*O^M 

Wet 9, «S¥»{*S«©KBffifl:a«T*«. 
[0013] 3fc©*j5fcfcia*.* 
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[0 0 14] ±E««*lD^fc*56iaKJ:ntf, ffi©* 

OT, ±ffi^6MSft5S^Slt 10 
KMC ioT, £2 «3i|sSI*« 

[0 0 15] &*5, fa©¥^^««, »3¥SMMR* 
[0 0 16] #f£0j3te, ^CD«^^iP^-5^tfeT# 

[0 0 17] ±E*J*S*Afc*89ifc. ! fcntf. fg3¥ 

[0018] taitit Mosmoy-h^cj: 30 

»*. «*.«, ^IMSA'nlOi^, #aStCH. 

[0019] #»w«ca>jfc*ttffl¥*#j6«icfii*.sn 

iDfcStt^/hSUiO-r. Sf§ 3 ¥#fMRtt£«aui 40 
#■5. 

[0 0 2 0] -hte*&i^®tbT«. -«fc->U3>BMb 
JBiW8V»&n*. fc*s, ->U 3 >&-(bJi«fcD &§§«*© 

sv>-> u a >mtm. £ e> ic«si§m*MT'$)^ s to 

(SrTiO.) ItBST (BaSrTiO,) Bl£ffl 
[0 0 2 1] 

[»«ojijio»»] Lfsmmmm] ' 50 
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ifm^oii] Hilt. *^OSl 

«aMosijM»*h5>^itt. fSEiH¥®# 

i£S©-0>JT'£.5. «3!MOS«JM»*h 5 1 
tt, n'iFH 5, n'fiV-^**13a. 

1 3 bH&tfMft&frnm 1 1 
[0 0 2 2] n'iHH>*«15tt, ->U=i>S« 

IS»fB*l 7 0pS^««Jlfl[tbTtt. m«. IE 
15~lE16/cm'TS5. p-i->'Ja>^li 
4tl 7©^ft£J;i!>*paPF*sE ! feiggte. pS->'J3> 

*Mmn 1 7 s^3S2fl:T**»ffl*«aRan*. 

[0 0 2 3] n'MHH>S«15J:T^I, V M 

-> u ^ >mm&ai* 1 7 mtcK, n/>f 19 a^sl 

[0 0 2 4] n'aHK>I«15±Tfet3l. hi/ 

9 tp-ffl->ijD 1 7£©M»Ctt. 

n , aF l J7M«2 1*«ILT^5. n'SK'J? h 
**2 1tt, p-ffl-»J 3 1 7 <hJg-g.LT 

7hffi«2 1lt hl^>?"l 9CDffi®tSEttbT^*. 

[0 0 2 5] n 4 M H U 7 21H Sg 3 ¥3f#:® 

*»£©— n'II«ij7H«2 1C!)(SiL.T 
tt, 0. 1~0. 5MmTab-5. n'SH'J7 

KDnm^-wmmAiivxM. iei 

7~1 E 1 8/cm'f*5. n* K U :7 bfig«2 1 © 
Tfi£*£tfn3!**fi4&»*tt. n'iK'J7HH*2 1 

[0 0 2 6] M/>f 19^Tfet)T, n'SHU7h 

Pl#f-fli2 5«lbtl^. pSUtf^-rflH^ 
5tt, mi pl#f^«12 

i i-rs„ 

[0 0 2 7] n'av-7l«13a. 13bli, hi/ 
>f HFTO^T, pl*f-fIi2 5±l:fiIlT 
1^3. n'SV-XMl3a, 13blt SWCfUJRI 
*»ttT»J«$nTV»*. n'Sy-7Wl3a, 1 

[0 0 2 8] n* SV-Xfi* 13ain* IV-XM 
13bt®r B 1t$ioT, pUtf^-fflW^ 5±tC«, p 

[0 0 2 9] lltt. h U->5=- 1 9 

&SnTU-&. h V>=? 1 9 iiS^ji^-ftS 1 1 iiCDffl 
IC«. ->U ri>gHUl 2 9 7Wgfi££*lT^3. 
111 1«. 1 1 a&ckt/iS&iX^mS 1 
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1 b £^tr„ -> »J n >^t« 2 9 tt, •> U 3 >B? 
ItS 2 9 a*5£tfzsVzi>mtm2 9 b£^fr. 

[0 0 3 0] %&&*ttSi 1 a4o«fcl/->Un>^bH 

2 9a!l p-a->"JJ>#8ft«lj(l 7 tpi/Sf-f 
**2 5iO«»J:!)TKttIl/T^4. ->'j3>SMfc 
«2 9a«jp*.tt, n*SI«W>Wll5iai6a* 
Mil 1 i©«t8CiiL5««*«lK*n5. 0dA 
tf, 2 0 0 VWJE©«-&te, 1 /imTJS. 

[0 0 3 1] — a^ii*-*® 1 1 b*itf->'j3> 
SftM2 9bft p-I->Ua>*»flffl«17tpS 10 

=i >^^b« 2 9b \ty- b rntrn t l xmmr * . £ © 
•>>)3>m<tm2 9 bc9j?*a, stsn^bt 
v»tt«ffit*i;Ta«?sn*. -«»ttt. o. i~ 

0. 2 (imggf^S. 

[0 0 3 2] (T/WXClff) &»C, igMOSlff 

m&bvyi?*? i<DW>ftzmw-rz>o sr, semmo 

[0 0 3 3] n'SFM >fB*£ 1 5 Cte, jEWEftt9 
im£ftS. n'SV-^««13a, Ubti^p'S 20 

*3V^T, 1 ICiEftJE^SIJin-r-St. pS 

3 a, 13bA^M$nttm nl^r^Uk n 
'SFU7MM2 l£«Stft, n* S F W >MK 1 5 £ 

aurr*. -r&to-&, wost#Mh7>-^^ 

a, 1 3 b^*aSt£trrfbf££-r3. 
[0 0 3 4] «3faMOS«^*h7>v 5 X^ 1 «CJ;n 30 

•fe, nl* H'J7 F®«2 lOnSTHftWea. Big 
g&CDT, n 4 SFU7F«*2 l©«tfttt«<&*. 

S«»J»*h5>S?X^ 1 ©*»»«*> £TtfSC£#liJ 

£D-2><, 40 

[0 0 3 5] jfcfc, «3!MOS«JM»*l-7>5?;** 1 
©OFFSbfP$r^BJ-r-5. 1*^111 l£J£*JE^ 
e^lcT-St. I13 1fflnMft^Wi)&<;i5. 

^nicko, ^aMos«i^si^h7>> ? x^ 1 \t. n 

'Ih'K>i^l 5*>^n'Iy-XMl 3 a, 13 

[0 0 3 6] A7-MOSMM'h7>y^^l^O 
FF©£^. h*U"f>(CIE»mJE^J)Dx.e.n-5i:. -?-© 

17i5.ktfn , iKU7hS12 1"1'(:/2;Jt)T^<. 50 
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*§£2 1 fftctt. tg£«52 3*><i5£tfT££:£gJli5«ki; 
MOScoy-hft^ffltciO bU>^l 9©ffi«ffitf>SMtf 

[o o 3 73 ^aMosm^5amh7>v ! x^ i ictn 

«. WBEtt, n 4 ah*U7 hffl^2 liJ«tlXp-a->Un 

n , lH l J7h«2 1lt S-&SP2 3ftt>mfiT 
#fc3S£Ji*5«ktf Fl/>?-l 9 0«B*6gtfT*fta 
ZJWJ&PS. n'iHU7h®«i2 1(l nS!M 

->»J n >*^SM^ 1 7 4>© pMWijffiSte. p' m 

[0 0 3 8] ^©.t^lc, ISMOSi#iIh7>y 
X^ltC<ktX«. n'IKU7 bmm.2 143«tl^p-a-> 

>j n 1 7^^^a^-r^.d<hicj;oT. 

iflEt*<T5Ct*iT«. ^OMfl, «"CR«t 

[0 0 3 9] {5W*©ttite&iS} *tC. SIEaMOS 
«»S6*h5>5?X^l©«ifiXS*«wr*. 0 3, 

[0 0 4 0] S3 (A) fcjRT.kSfc, n'Ih'K> 
fittl 5Sr^tr->'Jn>S^S:«p{i-r^. h'H>IS 

1 5±tc^jAtf> xt:^^r->v;ns;*ic«i:D, j?£ 1 o 

~1 5 /zmcDp-a-> , J=3>*ig^«l 7 fcJBjfcT 

[0041] sfl^a^ffl^Tpi^n^ 

2 5S»J*f*. S^IC p" 3 1 
7ipl#r-<fi«2 5*i«fit:Zyf>yU Bf^ 
©W«ThU'>^l 9SJBJSS-T*. hl^>^19ttn' 
a F U-f >«* 1 5 fcSIJtLTH*. 

[0 0 4 2] 113 (B) \Z7K-?£z>\Z. hU>^191C 
i^ftl3 3 4KL, ^©&. U>SE*7X (PS 
G:Phosphosilicate glass)! 

3 5£CVDJ£tC<£0 hl/>^l 9 Kl««>i&tl. 

[0 0 4 3] 13 3 (C) fc*TJ:5fc. ^-©&. 7-- 
;l/fflS*fT^, p"S->iJa>J|l»fl««l 7©5"6. 
hU>^l 9ifi#lCn'l!FU:7 h®*£2 1 SrJ&fiTr 
3. n , SH 1 J7hffi*2 10Tj-ftfej;i;nffl^tt«ai 
*tt. *»&tfPSG«t3 5©'J>iME. hl^>^19 
fflfi©BMfc«3 3©»*, 7^-;PtafiiC«t-r.T©JWt- 

[0 0 4 4] 04 (A) / j>me>Js3k$:m 
^T, «*aA,*:PSGfflt3 5tK^Ul3 3t€:«DI» 
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[0045] H4 (b) izm-rx^iz. mz-if* msnt 
bu>^i 9i>m$.z>£o\z. mzo. 5~i. 

5 fimOn'f!)tiJyij3>I3 7 
[0 0 4 6] 14 (C) tC^f«t5IC, '£%\<Dji&Zm 
l^T. ^U->U^>H3 7 43«ktf->U:3>&'fbJi2 9 a 

p-M->'J3>#ig^ffi^l 7 £©##«£ OTIC©*, 
# U -> U a >m 3 7 U a >®KfcJI 2 9a #38* 

[0047] 05 (a) c^T«t-5ic, mstit 
tcto, bu>^i 9<D?-*>mmisT^2>ftmz % 

0. 1 dmg*©->ij3>«fl:I2 9 bS»)St5. 

[0 0 4 8] 0 5 (B) KiR-Ti^K. «*tf, 7* h 
•JV^57-f tXy^^fciD. S*^*til 1 a 
±0y'Ja>gfftI2 9 b£P&£r*. 

[0 0 4 9] ifclC, #]*.«. CVDSJCit). hl/>f 
19a«li«±5C. #U5"J3>Ji£»jSU ^© 

o. 05 (o t^-ri^tc. bu>^i 9ft(D?)-\z# 

U -> U 3 <fc 5 (CT * . - ©# 'J -> U a 

[0 0 5 0] il iC^-T^^tC, 'A&HDjj&Zm^Tp 
I^l«t2 5't , l:, n'ly-X(Wjtl3a. 13 
biSiZ/p'S^^n^? bm®2 7*Mn. 
£U:©IgK:,kD, ISIMOSi#Mh7>^^l 

[0 0 5 1] ft®«ffi»ffi£«>«*£|K£MOS*jK»£: 
h^>v?X^ ! b, tS£iMOSi#Mh7>yWl© 

[0 0 5 2] &*5, il^ftJgllcA^SfSMOSt 
^Mh7>i?X^ 1 Ci5lt5SS«OiSS!H S£© 

[0053] mmmmmt. 
f H7>yx^i'fe5. *»9itt;rftfciRjt;£nr. 
©«ffl¥*#g«fcfcaffl-r* eta*-?**, 

[0054] [$^2^mmm] 

•5.. Hllc*-rJBl*«»l8fc*»*»*«a!MOS«|fS* 

«F^*WLT*5. «IMOSf^*h7>^^3 
«MOSlfMh7>yX^ 1 tffiit-r*«»* 
K91U raUffi#Kt3lr>TttR9I«:*l&T*. 

[0 0 5 5] iSMOSf^iIh7>xX?3(l n 
-ffl->U 3 9 £«*TV>*. n-iyija 

>¥ISa««3 9tt. p"l!->'J=l>J|ie««*l 7 t 
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n'MKK^l 5 tODHK&BU-Oi*. nS-> 
■J 3 Afftt 3 9!i p" S -> 'J n >#£|| Sift l 

[0 0 5 6] n-a->U3>*iBft«*3 9©*tLT 
tt. WA-IX. 2~4 /imT'S*. irS->U3>IM 
«tf 3 9©ng*tt»afl^LTtt, IE 15 

~lE16/cm'f*5. n-S->Ua>#»#MH*3 

10 [0 0 5 7] «ES!MOS*JM]6&*h5>>>** lfcJ:*l 

*Llr>. ffiSMOSl^JlIh7>yX^3H ft^ffi 
4 lSrfflATUS. SE-&g54 1 t>£2Jf #/£#*© 
T% p-ayij3>*tSif«l 7 ©5£££2.jfc#^B 
ift*. n"i->U3>fig^3 9>t=©ni 

**fitt»*ttffiV»©T. n-ffl->'j3>«B»»*3 9 

n >¥^Sffl^ 3 9 ©^^fcfeggtft^.. 
20 [0 0 5 8] #.\z. —nm&mwrz. nly'ja> 

$M*m* 3 9HHU7 hmmt Ltiits. ^©# 

[0 0 5 9] (fWXttllii!)y$al/-y3» f&U 

Mos@#5amh5>v ! x^3tt, *Bffi-r*o&38« 

ONibf^«F©ffitn:*i/jN$ViCli:*, ySaV-ya 
SliEIMOSl^f h7>-77^3©^tt$, 06* 

ffl e> isajr « . 0 6 mmu o s n%-®m h ? 

30 >vX^ 3 ©grffi©— gBTfc*. 
[0 0 6 0] 

n*a!H'J7h«B«2 l©nat5F*fi««ft: 1X10" 
/cm' 

n'IKU7 hffl^2 l©ifS : 0. 3 ^m 
n'SHy7hMi2 1©SS: 16. 5miti 
p" S>-> U n >?fia<B* 1 7 © p s?te«iaidE : l x 
10"/cm' 

p-a->'j3>*tSftfl«17©«: 1. 2(im 
p-S->U3>¥HMMtl : 1 2. 5/im 

40 n-ffl->'j3>*ISSffi«3 9<OnS^tt«l«aE: IX 
1 0"/cm' 

n-ayUn>f^ii3 9©*S : 1. 2 Mm 
n"l!->'ja>*iaa«*3 9©g££ : 4wm 
-> U n >SMbJl 2 9 a ©JP*. : 1 y m 
->Ua>&-ffcJf 2 9 b©Jp.£. : 0. l//m 
±ffi*#«, K9MO Sf h 5 >y^* 3 OiE 
#2 0 OVili&O, *On , IFU7Mi2 1, 
n-Iy'j3>*eftiS«3 9^«k^p-^->'J^>#iS 
S(S«1 7^^2ft Reduced Surface 

50 Fields) T£-5&#T<g>*. 
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[0 0 6 1] ft*. xU3>SftI2 9 aCD»*-tt. K 
W >mJE* t 2 0 0 VTt) -> 'J 3 >mtm 2 9a #J&& 
tt*bfe^ffi&a^. v'Jn>^k@2 9 b05 

«SMOS«#&*h7>S>X*3jW5rg©& 

[0062] ±.m&fr<DTT\ mmMosmRxbgkh? 

>i>7>*3 OBffitttt ( H K >«JEV, t H U"f >« 
SSI , -tcoffl^) 0->5aV->a >£Lfc. ^©^* 

^CDt*5DT$>^>. 10 
[0 0 6 3] 

y- h«m : o v 

>ttJE : 0~2 5 0 V0D|gHJC43l/iT, 0. 2 V 

V— Xttffi : 0 V 
0V 

15VT, ^MOS«|fSS*h5>> ? 7.i5' 3tt^U- 
!>^>UTV^. «fct>T, ±EI@!MOSlffMh 
7>^7,^3©*#(Cj;n«. BJEd<2 1 5VTr$.^>Cl 20 

[0 0 6 4] &|C» HMOSt#Mh7>y^^3 
©dr*— hfEV, £ H l/-f >tt85 I d t<DMfa<Di>>S. a. 

[0 0 6 5] 

y— h«EE : 0~2 0 VW|gHtC*3^T, 0. 0 5 Vo* 
H U-f >ms. : 0 . 1 V 

V-XttEE :0V 30 
SEE : 0 V 

13 8 \ztk-? if 77 v Q = i ovcohtiz&i-f&m 

SMOSl^h5>^X^3©ONfiK (Ro«) S 
m%-?2>£. 0. 17 8Q-mm't)S;5. ItgSIl 
#©£:feDT&2>. 
[0 0 6 6] R«» = (V./I,) x-k;uit-rx 

V..: 0. IV 

I, : V« = l 0V©S$©i 

tM-fX:i6TH3/im 40 

"Kite, ITV-^^mEEV.T&S. IBMttWU ONI 
f£l$©igJnRo«T-&3. $/'j3>'J5v httt, Tpo 
WER MOSFETS Theory and Ap 
pi icat ionsj (5!rr John Wi I ey& 
Sonstt, ^#D. A. Grant) T!25££nTV> 

(D±mzm\ on&sx«±#t-5. 50 
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[0 0 6 7] m9<Difyyp<D^Ait, ±fBH^«SJ^* 

tE^2 15V©it, ONfitatt, *?J0. 4Q-mm 

X^3tckn«, 7 , l/-?^v>tE^2 15VOt 

ONffiiftH 0. 17 8Q-mm ! tW. 
0. l/2RT<h&oT^-5. LfciJtoT, tSSMOS 
l#«h7>yX?3ll JtiET*0S*5. ON 

[0 0 6 8] £©<fc3lc. eSMMOSt#Mh7>y 
7.9 3 K«tntf , i/U3>US7h £i£8A£:l£fg## 5 

[0 0 6 9] ^(C. ^MOSm#SS*h^>> 5 X^ 3 
<7>m,®.ft%i&i'5.=Ll'— ->a >Lfc. ilOU OFF 
ftfmtt&^T. h* U-f 2 0 0 ViZ&tt&mm 

mo sm^Sim h^^X* 3 OffiM^StiT'a& 

[0 0 7 0] El 1 0 \Z7n-?<ko&±m^yiS&Mf$.2n 
TV»*Hfc«»6. p-ay'j3>»eflffi«17, n'S 
F>J7H*2 lM0:n-iyU3>fieSffl«3 9 

[0 0 7 1] Ml 1 *5<fctflft 2 £ttUE?lBCfr£v 

5«IMOSi#Mb7>y^^l, 3Tli, vU3 
>WtitB2 9 a£/SV:>T^-5„ -> 'J 3 >mitm 2 9 a © 
9 £JI1V»* Cite J: D, ONfiK 

->>J □>^'ffcJf , STO (SrTiO,) I. BS 
T (BaSrTiO,) Jfa*<&£>., STOl1»BSTiffl± 

l:ftn , aH'J7l>®«2 ItC, ±tp*^'JT««© 

[0 0 7 2] STOI^BS 

(D^.mt&X^Z, i/SaU-ya >fr £ O Nitin (R 
.») <hv 0. 1 1 3 Q • mm ! tfc^>tzo Z\tl 

frt>*>ftfr2>&?\z. mmn#iimm&m^2>z\t\z£ 

[01] *»M©»l*«»l8IC^*»*«a!MOS«# 
^h7>>-^y;^ 1 ©WS0T-&5. 

[0 2] **WOJB2*tfiJgJ8K*»*»*«fflMOS«* 
Mh7>yx^3 0WiaTfe5. 

[03] *&w<Dmi&mi&m\zfrfr?>mwiMosmft 
mm h 7 y*j7$ i <Dmmi:M$:m.wtz>tztb<Dxmm 

[0 4] *&W<D%l$mi&mzfrfr2>W.mAOS%%- 
9J}mh7>^7s9 l©§3igXg*l»HJ-r5.fe*WIg0 
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[15] *BW©*l*!S#*Crt»rt*4ttS!MOS«J* 
[16] *«WO*2*Mi»IBfC*^4«S!MOS«» 
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